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SECTION 1 

Introduction and Background 

This report summarizes the current water quality regulatory status of Loma Alta Slough and 

monitoring programs completed to date. Additionally, this report documents the preliminary 

assessment of potential benefits to water quality that could arise through the establishment of a 

wetland habitat along the creek banks as a result of the project. Although the proposed project is 

focused on habitat restoration a major goal of implementation is improvement to the ambient water 

quality within the wetland area. To assess the potential for future water quality improvement as a 

result of implementation, existing peer-reviewed literature and monitoring program data were 

examined. Based on the assessment, there would likely be simultaneous benefits to water quality 

that could also arise with the restoration and enhancement of the existing wetland fringe associated 

with the project alternatives.   

1.1 Water Quality Issues in Loma Alta Slough 

One of the major water quality problems in Loma Alta Slough is that of low and widely variable 

levels of dissolved oxygen (DO). Low and highly variable levels of DO are a common feature of 

eutrophic waterbodies (waterbodies high in nutrients) and in bar-built estuaries throughout 

California. The intermittent closure of the bar (sandy beach) creates conditions that are conducive 

for trapping oceanic saltwater and preventing mixing. When the mouth of the estuary is closed by 

wave action, tide water and wave overwash are essentially trapped in the lagoon behind the closed 

beach, and the salt water settles on the bottom, forming vertical stratification in the water column. 

Even in the absence of aquatic macroalgae at the surface, this situation can lead to declines in DO 

in the bottom layer for two reasons. First, the lower layer typically includes enough underlying 

biochemical oxygen demand (BOD) to generate the draw down over time of oxygen as micro-

organisms metabolize detritus. Second, the difference in salinity between the two layers is usually 

sufficient to prevent vertical mixing between the two layers while the mouth is closed. So while 

the upper layer can be reoxygenated due to its exposure to the atmosphere, the lower layer becomes 

hypoxic over time. This pattern of vertical salt-stratification and the resulting hypoxia at depth has 

been documented at multiple lagoon systems along the California coast, including Devereux 

Slough, Mission Lagoon, Goleta Slough, Santa Clara River Estuary, Ormond Lagoon, and Aliso 

Creek. 

The low and highly variable levels of DO are caused by excessive primary production caused by 

increased nutrient input through watershed runoff and groundwater seepage, nighttime respiration 

(when plants continue consuming oxygen, but are not releasing any back into the water as they do 

during the day), and the decomposition of elevated levels of organic matter such as leaves or dead 

macroalgae. In the Loma Alta Slough system, macroalgae have been identified as the dominant 



Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User

P
a

th
: U

:\
G

IS
\G

IS
\P

ro
je

ct
s\

1
8x

xx
x\

D
18

14
19

_L
om

a
_A

lta
_

S
lo

ug
h_

R
es

to
ra

tio
n\

03
_M

X
D

s_
P

ro
je

ct
s\

Lo
m

aA
lta

S
lo

ug
hR

e
st

o
ra

tio
nA

lte
rn

at
iv

e
3P

ha
se

1
.m

xd
,  

d
he

rn
a

nd
ez

a
lv

ar
e

z 
 1

/9
/2

0
20

N

Loma Alta Slough Restoration

Figure 5
Alternative 3

SOURCE:

Project Boundary

Parcels

Main Channel

Side Channel

Drainage

Upland Transition

Wetland

Riparian or High Marsh Berm

Sidewalk

Existing Trail

New Trail

New Trail Associated with Adjacent Project

Viewing Platform

Cut channel parallel to creek
to provide additional 
circulation in existing marsh
and to improve drainage. Light
grading in marsh to encourage
drainage to channel.

Cut secondary channel through 
northern parcels. Grade slope 
from back of property to channel. 
Create riparian or high ground 
berm along channel.

Construct spur trail from
Coast Highway west to
west end of Buel property. 

C
o

as
t 

H
ig

h
w

ay

R
ai

lr
o

ad
 B

ri
d

g
e

P
ac

if
ic

 S
tr

ee
t

0 100 200 300 40050
Feet

Assume City acquires Buel
property before construction 
of Phase 1. Assume City 
does not acquire Parent 
Family Trust property.

Buel
Property

Parent Family 
Trust Property

Conduct minor grading to
slope down to channel.
Remove invasives.

Parcel along railroad is NCTD 
right-of-way. City would need
agreements with NCTD to do
work in this area.

NCTD
right-of-way



Water Quality Technical Report 

 

Loma Alta Slough Enhancement  13 ESA /D181419.00 
Water Quality Technical Report  May 2020 

TABLE 2 
PHOSPHORUS LOAD REDUCTION POTENTIALS FOR EXISTING CONDITIONS AND THE RESTORATION 

ALTERNATIVES 

Scenario 

Wetlands1 Assumed TP removal rate 
TP load 

reduction 

TMDL 
reduction 
achieved 

acres m2 
g           

TP/m2/yr 
g 

TP/m2/month 
g 

TP/acre/month 
g 

TP/month 
g 

TP/month (%) 

Existing 1.6 6,470 0.300 0.025 101 162 n/a n/a 

Alternative 1 
– Phase 1 

2.8 11,330 0.300 0.025 101 283 121 16% 

Alternative 1 
– Phase 2 

3.1 12,550 0.300 0.025 101 314 152 20% 

Alternative 2 
– Phase 1 

2.8 11,330 0.300 0.025 101 283 121 16% 

Alternative 2 
– Phase 2 

3.3 13,350 0.300 0.025 101 334 172 22% 

Alternative 3 2.9 11,740 0.300 0.025 101 294 132 17% 

1. Wetlands acreages determined based on jurisdictional wetlands (up to elevation 9.4 ft NAVD), which include salt marsh/upland ecotone, 
salt marsh, tule marsh, cattail marsh, and existing disturbed salt marsh). 

The results shown in Table 2 should be viewed as potential phosphorus reduction rates. The ability 

of the wetlands to remove phosphorous would occur if currently untreated runoff from the 

watershed inundates the fringing wetlands proposed in the alternatives. Additional TP reductions 

could occur if water from within the creek filters into or flows across the newly constructed fringing 

wetlands (Conlen 2017).   

The results shown in Table 2 suggest that three wetland restoration alternatives could help improve 

water quality within the Slough, by reducing TP loads by 17 to 22 percent of the load reductions 

listed in the TMDL (SD-RWQCB 2014a). While the wetland systems envisioned are not 

specifically designed for water quality improvements, wetlands have a long and well-documented 

ability to improve water quality by filtering out particulate forms of various contaminants, and by 

creating the conditions that allow for biogeochemical processes that reduce impact of 

anthropogenic contaminants.  The results shown in Table 2 were derived by using a very 

conservative (i.e., very low) phosphorus removal rate for fringing and/or riparian wetlands. The 

project alternatives may be more efficient at phosphorus removal than the rates used here. A robust 

water quality monitoring program will be important in assessing this potential benefit following 

implementation of the project.  

As with all wetland systems, the phosphorus removal rates of the potential wetlands may decline 

over time, in the absence of future management. In a summary of over 15 years of data, it was 

found that TP retention rates of constructed treatment wetlands declined from initial rates of 60% 

down to 10%, over the course of 15 years (Mitsch et al. 2012). If the desire is to maintain initial TP 

reduction rates of the restored wetlands, management actions such as sediment removal and/or 

replanting might be needed in later years.  



 

Loma Alta Slough Enhancement  14 ESA /D181419.00 
Water Quality Technical Report  May 2020 

REFERENCES 
 

Braskerud. B.C., Tonderski. K.S., Wedding. B., Bakke. R., Blankenberg. A.G.B., Ulen. B., and J 
Koskiaho. 2005. Can constructed wetlands reduce the diffuse phosphorus loads to 
eutrophic water in cold temperate regions? Journal of Environmental Quality 34: 2145–
2155. 

Busnardo, M., R. Gersberg, R. Langis, T. Sinicrope, J. Zedler. 1992. Nitrogen and Phosphorus 
removal by wetland mesocosms subjected to different hydroperiods. Ecological 
Engineering, 1. Pp 287-307. 

Conlen, A., E. Eirchon, S. Greenway, T. Hutton, N. Inglis, M. Morris, M. Robinson, and R. 
Burton. 2017. Characterization of physical dimensions and nutrient reduction in an 
experimental treatment wetland. Watershed Institute, California State University Monterey 
Bay, Publication No. WI-2017-06, 28 pages. 

Hoffmann. C.C, Kjaergaard. C, Uusi-Kamppa. J., Hansen. H.C.B., and B. Kronvang B: 2009. 
Phosphorus retention in riparian buffers: review of their efficiency. Journal of 
Environmental Quality.  38: 1942–1955. 

Land, M., Graneti, W., Grimvall, A., Hoffmann, C., Mitsch, W., Tonderski, K., and J. Verhoeven. 
2013. How effective are created or restored freshwater wetlands for nitrogen and 
phosphorus removal? A systematic review protocol. Environmental Evidence 16.  

McLaughlin, K., Sutula, M., Cable, J., and P. Fong. 2010. Eutrophication and Nutrient Cycling in 
Loma Alta Slough: A Summary of Baseline Studies for Monitoring Order R9-2006-0076. 
Final Report from Southern California Coastal Water Research Project. 98 pp. 

Mitsch W.J., Zhang L., Stefanik K.C., Nahlik A.M., Anderson C.J., Bernal, B., Hernandez, M. 
and K. Song 2012. Creating wetlands: primary succession, water quality changes, and self-
design over 15 years. Bioscience. 62: 237–250 

SD-RWQCB. 1994. Water Quality Control Plan for the San 

Diego Basin. September 8, 1994. Amendments adopted through April 4, 2011. 

SD- RWQCB. 2013. California Regional Water Quality Control Board San Diego Region, Order 
No. R9-2013-0001, NPDES No. CAS0109266, National Pollutant Discharge Elimination 
System (NPDES) Permit and Waste Discharge Requirements for Discharges from the 
Municipal Separate Storm Sewer Systems (MS4s) Draining the Watersheds Within the San 
Diego Region. May 2013 

SD-RWQCB. 2014a. Phosphorus Total Maximum Daily Load for Loma Alta Slough, Oceanside, 
California. San Diego Regional Water Quality Control Board. 55 pp. 
https://www.waterboards.ca.gov/sandiego/water_issues/programs/tmdls/loma_alta_tmdl.ht
ml 



Water Quality Technical Report 

 

Loma Alta Slough Enhancement  15 ESA /D181419.00 
Water Quality Technical Report  May 2020 

SD-RWQCB. 2014b. California Regional Water Quality Control Board San Diego Region, 
Resolution No. R9-2014-0020, Resolution of Commitment to an Alternative Process for 
Achieving Water Quality Objectives for Biostimulatory Substances in Loma Alta Slough. 
June 2014 

Weston Solutions, Inc. 2019. Long-term Water Quality Monitoring at Loma Alta Slough. Final 
Report to City of Oceanside. 104 pp. 

 

 

 
 
 
 
 
 
 






